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INTRODUCTION 


The principal criteria for judging the suit- 
ability of a gear lubricant, for use in the 
gear sets of the early model automobiles, 
were the ability of the lubricant to 

(1) reduce gear noise, and 
(2) decrease gear box leakage. 

These requirements invariably resulted in 
the use of high viscosity mineral or com- 
pounded gear oils or soap thickened lubri- 
cants. 

The modern gear set presents an entirely 
different picture. Noise and leakage are no 
longer controlling factors in the selection of 
gear lubricants. Materials of construction 
are employed more efficiently—gear size has 
been reduced; sliding velocity and load per 
unit area have been greatly increased. These 
changes have progressively imposed more 
severe duty on the gear lubricant until it has 
now become an integral part of the design. 


SELECTION OF Gear LuBRICANT 

The selection of a gear lubricant for any 
specific gear set involves a careful considera- 
tion of the lubrication requirements of the 
gear set and the performance characteristics 
of the gear lubricant. 

The lubrication requirements of a given 
gear set, with reference only to the load- 
carrying or extreme-pressure properties of 
the lubricant, are determined by: 

(1) The inherent characteristics of the 
gear set, as controlled by type and 
design. 

(2) The service conditions under which 
the gear set is operated. 


Properties oF LUBRICANTS 
AFFECTING PERFORMANCE IN SERVICE 


The properties of a gear lubricant which 
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affect its performance in service, stated in 
terms of performance characteristics rather 
than as inspection or specification limits, 
are: 
(1) Ability to prevent scoring or scuf- 
fing of the gear tooth surfaces. 
(2) Freedom from tendency to cause 
wear of gear tooth surfaces and 
plain or anti-friction bearings. 
(3) Capacity to remove heat from gear 
tooth contact areas. 
(4) Stability in storage and service. 
(5) Freedom from tendency to cause 
corrosion of both ferrous and non- 
ferrous parts, cither in the presence 
or absence of water. 
The order of importance of these proper- 
ties will, of course, vary in different gear 
applications. 


STEERING Gear LuBRICANT 


One of the principal requirements of a 
steering gear is the maintenance of maxi- 
mum efficiency over a wide range in operat- 
ing temperature. This requirement has lead 
to the development of the “all-season” or 
“all-year” steering gear lubricant. 

G. M. 4567-M is a representative exam- 
ple of the “all-season” type of steering gear 
lubricant. This lubricant employs a low vis- 
cosity, low pour point mineral oil, com- 
pounded with a sulphurized saponifiable oil, 
thickened to the proper consistency with a 
small amount of calcium soap. The sur- 
phurized saponifiable oil imparts some ex- 
treme-pressure characteristics to the lubri- 
cant. However, it is used primarily to in- 
crease oiliness and to control the consistency 
of the finished lubricant over the range in 
temperature encountered in service. Through 
careful selection of the basic materials in- 


volved, it is possible to manufacture a steer- 
ing gear lubricant which will have the ther- 
mal property of one of the well known 
shaving creams, and actually become more 
fluid as the operating temperature is re- 
duced. 

The use of the “all-season” steering gear 
lubricant eliminates the necessity of periodic 
or seasonal changes. Consequently, many 
steering gears are no longer provided with 
a drain opening. It therefore becomes in- 
creasingly important to use only the “all- 
season” type in the service field for main- 
taining the lubricant at the proper level. 

TRANSMISSIONS 

The transmission gears in passenger car 
service and in normal commercial car serv- 
ice are not stressed sufficiently to require an 
extreme-pressure lubricant to prevent scuf- 
fing or scoring of the gear tooth surfaces. 
In general a straight mineral oil will suffice 
so far as lubrication is concerned. 

In passenger cars, except under extreme 
conditions of sustained high speed, the con- 
ventional black oils, which have been used 
for many years as transmission lubricants, 
will function satisfactorily. In heavy-duty 
commercial operations, where higher tem- 
peratures are involved, a highly refined min- 
eral oil is required to avoid oxidation difh- 
culties. 

During the past several years the use of 
a high grade mineral oil compounded with 
approximately 15% of a sulphurized saponi- 
fable oil has found considerable favor as a 
transmission lubricant. The sulphurized sa- 
ponifiable addition gives a very limited im- 
provement in load carrying capacity. This 
alone would not justify its use. The out- 
standing advantages—greater ease in shift- 
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ing and wider range in operating tempera- 
ture—are due to the oiliness characteristics 
of the sulphurized saponifiable addition and 
to its action as a viscosity index improver. 

Where a transmission lubricant of this 
type is used by the car manufacturer for 
the initial factory filling, its continued use 
in service is recommended by: specifying an 
“E. Transmission Lubricant”. 

Truck transmissions, particularly when 
used under especially heavy-duty service con- 
ditions, may require extreme-pressure lubri- 
cants or may even require the more power- 
ful types of lubricants used in hypoid rear 
axles. However, since practically all trans- 
missions contain bronze parts, compatibility 
of the lubricant with the particular bronze 
used in the transmission in question, as well 
as load carrying characteristics, must be 
carefully considered. 


AUTOMATIC TRANSMISSIONS 


The lubrication requirements of the sev- 
eral types of semi-automatic and automatic 
or self-shifting transmissions now in use 
vary over a wide range. Until these types 
of transmissions have been standardized to 
a degree where one or two service fluids will 
cover the entire range without adversely af- 
fecting the performance of the units, the 
various types of fluids now in use should be 
considered as “service parts”, and should be 
supplied by the equipment manufacturer in 
the same manner as other service or replace- 
ment parts. 

The Hydra-Matic drive used by the Olds- 
mobile and Cadillac Divisions, of Gen- 
eral Motors Corporation, requires a high 
viscosity index lubricant that is extremely 
resistant to oxidation. The commercial en- 
gine crankcase oils oxidize too rapidly and 
therefore do not function satisfactorily in 
the Hydra-Matic drive. Since lubricants of 
the required viscosity, stability and frictional 
characteristics are not available at the pres- 
ent time to car owners through the regular 
petroleum marketing channels, the Oldsmo- 
bile and Cadillac Service Departments are 
supplying to their dealers and distributors 
a special “Hydra-Matic Fluid” that has 
been thoroughly tested under actual service 
conditions. 

The same general policy is followed by 
other automotive manufacturers in supplying 
special clutch and transmission lubricants. 


Rear AXLes 


The lubrication recommendations for any 
gear set must be based on the lubrication 
requirements under the most severe opera- 
tion conditions that will be encountered in 
service. This is particularly true in the case 
of both passenger car and truck rear axles. 

Hypoid rear axle gears require a lubricant 
having a higher load carrying ability than 
spiral bevel gears. This is not due to fun- 
damental differences between the two types 


of gear sets. Spiral bevel gears that require 
the most powerful type of lead soap active 
sulphur hypoid lubricant to prevent scoring 
of the gear tooth surfaces can and have 
been designed. Conversely, hypoid gears 
can be designed to operate satisfactorily on 
straight mineral oils. In fact, many of the 
present production hypoid gear rear axles 
will operate at low speed under normal driv- 
ing conditions on straight mineral oil with- 
out scoring. However, a design capable of 
operating satisfactorily under the most se- 
vere service conditions on straight mineral 
oil would require an extremely large and 
heavy gear set and would be impractical in 
both passenger cars and trucks. 

A study of the scoring action of rear axle 
gear sets in service has very conclusively 
demonstrated that the factor PV (maximum 
tooth pressure in pounds per square inch, 
as calculated by the Hertz formula, multi- 
plied by the rubbing velocity in feet per 
second) is an accurate index of the ten- 
dency of a specific gear set to score under 
service conditions. While no definite divid- 
ing line can be established for all types and 
designs of gears, a low PV value indicates 
satisfactory service on straight mineral oil, 
while a high PV value indicates that a lubri- 
cant capable of forming a solid film, which 
acts as an “anti-welding” flux to prevent 
metal to metal contact between the ating or 
rubbing surfaces, is required. 

Truck hypoid gears do not differ line 
ently in design from passenger car hypoid 
gears but they operate under somewhat dif- 
ferent service conditions and, therefore, may 
require a different type of lubricant to pre- 
vent scoring. 

A passenger car hypoid gear axle operates 
under the most severe lubrication conditions 
at high speed, whereas a heavy-duty truck 
hypoid axle operates under the most severe 
lubrication conditions at low speed with max- 
imum engine torque in low gear. 

Lead soap active sulphur hypoid lubri- 
cants have been used successfully in all 
makes of passenger car hypoid gear rear 
axles. These lubricants, when properly com- 
pounded, are stable under the operating con- 
ditions encountered in passenger cars, and 
afford a maximum factor of safety at high 
speed. 

The lead soap active sulphur lubricants 
are, however, unsatisfactory for use in heavy 
duty truck hypoid gear axles. 

At high speed, where the maximum pro- 
tection is required in passenger car gears, 
the active sulphur lubricants function by 
forming a solid film of iron sulphide on the 
gear tooth surfaces. This same solid film 
is formed under the high PV conditions 
existing in heavy duty truck service at low 
speeds and high torque. In the passenger 
car the sulphide film acts as an anti-weld 
flux ahd prevents scoring or scuffing. In 
the heavy duty truck the high frictional 
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characteristics of the sulphide film increa: 
the surface flash temperature of the slidi; 
or rubbing surfaces sufficiently to red. 
the hardness or temper of the extreme s, 
face and permit rapid wear. Thus, a lul 
cant that affords maximum protection und... 
one set of operating conditions causes rap 
wear under a different set of operating con. 
ditions. 

Under the heavy-duty truck operating 
conditions of maximum torque at low speeds 
the chlorine compounds reduce friction but 
do not furnish sufficient low carrying Capac- 
ity to prevent scoring. Sulphur is still re- 
quired as the load carrying agent. The 
activity of the sulphur, however, must be 
controlled between rather narrow limits. |; 
must be somewhat more active than the sul- 
phur in a stable sulphurized saponifiable oi! 
and less active than in a lead soap active 
sulphur lubricant. 

By maintaining a careful balance between 


anti-friction and anti-weld characteristics it 


is possible to produce a lubricant which of- 
fers a fairly satisfactory balance between the 
“active” or “anti-weld” type required for 
protection at the maximum passenger car 
speeds and the “mild” “anti-friction” 
type required for maximum protection under 
the low speed high torque conditions exist- 
ing in heavy-duty truck service. Unfortu- 
nately, however, with the present available 
commercial materials, it is not possible to 
meet both extremes and supply a single lubri- 
cant which will afford maximum protection 
to new or “green” gears under all operat- 
ing conditions. This condition is not as seri- 
ous as would appear at first sight. Each 
original equipment manufacturer selects for 
the initial factory filling the particular type 
of lubricant which will provide the maximum 
protection under the most severe service 
conditions that will be encountered during 
the run-in period. After 5000 miles on the 
original factory lubricant the gear teeth rub- 
bing surfaces acquire a superficial polish and 
the lubrication requirements are lowered to 
a point where a single lubricant will provide 
satisfactory lubrication. 


NoMENCLATURE 


Obviously, a system of nomenclature 
should be based on performance characteris- 
tics rather than on chemical composition, 
and should indicate clearly the type of serv- 
ice for which each lubricant is adapted. 

Despite the many objections to the intro- 
duction of the term “hypoid lubricant” in 
1936, when hypoid gears were first adopted 
by a large number of passenger-car manu- 
facturers for quantity production, this desig- 
nation was very largely responsible for the 
success of the hypoid gear axle. ; 

In 1939, following the introduction o! 
hypoid gear axles in truck service, a num- 
ber of automotive manufacturers adopted 
the nomenclature: 
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“Passenger - car - duty hypoid lubri- 
cant”, and 
“Truck-duty hypoid lubricant”. 

The word “duty” was included in this 
nomenclature in order to emplasize the fact 
that the operating conditions, and not the 
type of vehicle alone, must be considered in 
selecting a rear axle lubricant. A light duty 
commercial car or truck built on a passenger 
car chassis, and operating essentially under 
passenger car conditions, may require a “pas- 
senger-car-duty hypoid lubricant” rather 
than a “truck-duty hypoid lubricant”. 

Since a number of the so-called mild hy- 
poid lubricants, containing the less active 
sulphur compounds, will function satisfac- 
torily in service after the gears are run in 
on the original factory lubricant, the classi- 
fication has been further extended to in- 
clude: 

“Universal gear lubricant”, and 
“All-purpose gear lubricant”. 

It should be thoroughly understood that 
the so-called “universal gear lubricants” are 
not “universal” in the sense that they may 
be used in all types and designs of hypoid 
axles under all operating conditions. They 
are “universal” only in that they may be 
used in current designs of both passenger 
car and truck axles after the gears have been 


operated for the first 5000 miles or break-in 
period on the factory lubricant. 

All lubricants possessing extreme-pressure 
characteristics, that is, having load carrying 
properties in excess of straight mineral oils, 
technically may be classified as “extreme- 
pressure lubricants”. However, this broad 
classification does not indicate the degree of 
load carrying ability or the service for which 
a particular lubricant is suited. Commercial- 
ly, the term has become restricted to indi- 
cate a blend of from 10 to 15% sulphurized 
saponifiable oil in refined mineral oil, which 
is intermediate in load carrying properties 
between straight mineral oil and the mild 
hypoid or “universal gear lubricant”’. 


MarKETING ProBLeM 


A wide variety of transmission and rear 
axle lubricants are used by automotive and 
equipment manufacturers for original fill- 
ing. These include: 

(1) Black oil 

(2) Refined mineral oil 

(3) Blends of sulphurized Saponifiable 
in mineral oil 

(4) Lead soap, sulphur, saponifiable, 
chlorine 

(5) Sulpho-chloro compound 

(6) Chlorine compound, sulphur com- 
pound 

(7) Lead soap active sulphur 

In the particular applications for which 
these lubricants are used by the manufac- 
turer they are entirely satisfactory. All are 
readily available and will continue to be 
used for the initial factory installation. 

Field service presents an entirely different 
problem. The refiner or marketer cannot be 
expected to make this complete line of trans- 
mission and rear axle lubricants available 
in several viscosity grades through all retail 
outlets. The problem resolves itself into one 
of selecting several lubricants which will 
cover the entire field and at the same time 
provide adequate lubrication. 

Excluding special units which are covered 
by specific recommendations all conventional 
transmissions can be serviced by a sulphur- 
ized saponifiable blend or an equivalent “Ex- 
treme-Pressure Transmission Lubricant”. All 
spiral bevel rear axles and, after the initial 
break-in on the factory lubricant, all hypoid 
axles can be serviced by the “Universal Gear 
Lubricant”. Some marketers for commer- 
cial and competitive reasons may desire to 
eliminate the “Extreme-Pressure Transmis- 
sion Lubricant” and supply only the “Uni- 
versal Gear Lubricant” for use in all con- 
ventional transmissions and all rear axles. 

In accepting these suggestions, relative to 
the reduction in the number of service lubri- 
cants, the petroleum industry must keep in 
mind that it is impossible for any one per- 
son to speak with authority for the entire 
automotive industry, and that in the last 
analysis the marketer is responsible for the 


quality of his products and must conduct 
the necessary service tests to insure that his 
products will adequately meet the lubrica- 
tion requirements of the different units in 
which they are used. 


CoNCLUSIONS 


The cooperative work by the petroleum 
and automotive industries has resulted in 
rapid progress in the development of im- 
proved automotive gear lubricants. 

The trend toward a more efficient utiliza- 
tion of gear materials will continue and will, 
no doubt, present new lubrication problems. 
These problems, as they arise, can and will 
be solved through the cooperative efforts of 
the two industries. 
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Performance § pecifications for Greases’ 


(Continued from previous issue) 

In addition to plasticity at low tempera- 
ture, a suitable lubricant must be stable at 
the highest temperature to which it will be 
exposed. There are two ways in which a 
grease may fail when heated; it may change 
from a plastic structure to a fluid and run 
out of the bearing (leakage), or it may 
separate into a stiffer plastic by losing some 
of the oil (bleeding). To test for leakage, 
the bearing which has been used for the 
cold test is run in the Navy Grease Machine 
1938 for | hr. at 150 F. and 600 rpm. Not 
more than 5 per cent of the original charge 
should leak from the bearing during this 
test. For separation or bleeding tests, 10 g. 
of grease are weighed into a perforated 
nickel filter cone which is exposed in a tared 
100-ml. beaker and placed in a drying oven, 
kept at 150 F. During 50 hr. no oil or 
molten grease should drip into the beaker. 


‘ The quantity of such leakage is determined 


by weighing the beaker with its separated 
product. 
Dirt GREASE 

The application of grease lubrication to 
high-speed precision bearings having mini- 
mum clearances makes necessary control of 
the non-lubricant inclusions in grease. Such 
things as sand, uncombined lime, metal par- 


ticles, hair, and vegetable fibers are present 


Fic. 8.—Dirt-Count Apparatus. 
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in all greases. In most applications this dirt 
causes no trouble; at least no casualties have 
been attributed to it. It seems reasonable, 
however, that serious damage might be done 


to a ball bearing if a particle of sand hav- 


ing a diameter twice the clearance between 
balls and races were thrown into the ball 
track when the bearing was rotating at high 
speed. In order to establish standards of 
cleanliness a quantitative measure of the 
dirt in grease must be possible. 


The apparatus used for such measure- 
ments is illustrated in Fig. 8. It consists of 
a binocular microscope fitted with a mi- 
crometer scale in one eyepiece and a me- 
chanical stage. The sample of grease is 
placed in a U-shaped template 0.006 in. 
thick on a clean slide and exposed to a 
29 to 30 in. vacuum for 10 min. after which 
a cover glass is placed over the sample. 
Exposure to vacuum removes entrained air 
bubbles and clarifies the sample for exam- 
ination. Magnification of 60 diameters has 
been found most usable. The sample is il- 
luminated simultaneously from below and 
transversely. The slide bearing the sample 
is placed on the stage of the microscope so 
that the base and sides of the template are 
parallel to the two motions of the mechani- 
cal stage and the eyepiece scale is turned 
until parallel with the sides of the template 
and with one end in a 
corner of the sample. 
The sample is then 
racked across the field 
of view while the ob- 
server counts the parti- 
cles as they pass the 
eyepiece scale. The in- 
dividual particles can be 
measured and their sizes 
recorded as they are 
counted. 

The results of exam- 
ination of two greases 
are illustrated in the 
curves of Fig. 9. Each 
ordinate of these curves 
represents the concen- 
tration of particles of 
the indicated size or 
larger which were pres- 
ent in the sample. Parti- 
cles smaller than 0.0005 
in. in diameter were 
counted at a magnifica- 
tion of 113 diameters. 
Both greases were qual- 
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ity products of their respective manufactur- 
ers and the cleaner of the two is among the 
cleanest which has been examined. The ab- 
sence of particles larger than 0.005 in. in 
diameter should be secured by adequate 
screening of the finished grease but low 
concentrations of foreign material smaller 
than one or two thousandths of an inch 
probably can be obtained only by care in 
the selection of raw materials and cleanli- 
ness of equipment during manufacture. A 
tentative limit of foreign matter in commer- 
cially obtainable greases is indicated by the 
broken line in Fig. 9: namely, 


Particles per Cubic Centi- 


Minimum Diameter, meter Above Minimum 


in Diameter 
12 000 
0.003 ic 2 000 


ADVANTAGES OF PERFORMANCE 
SPECIFICATIONS 

The use of performance specifications, ob- 
tained by coordination of results from spe- 
cial test equipment, has resulted in the 
purchase of definitely superior lubricants. 
Previously such materials were obtainable 
only by proprietary purchase. In the light 
of these test procedures the requisite prop- 
erties for a satisfactory lubricant for a spe- 
*Courtesy American Society for Testing Materia! 
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cific troublesome application can be visual- 
ized and tentative requirements can be out- 
lined, the available lubricants can be tested 
and their efficiency observed. Cooperation 
between the testing station and the manu- 
facturer often serves to remedy deficiencies 
with the result that the manufacturer has a 
premium product to market and the pur- 
chaser can obtain a lubricant which gives 
satisfactory service with a net reduction in 
the maintenance cost. 

A correlary discovery resulting from this 
investigation is the economy which may re- 
sult from the use of superior greases. The 
special testing procedures were developed 
for specification and purchase of satisfac- 
tory greases for difficult applications. Lubsri- 
cants having the extraordinary properties 
demanded by these performance specifica- 
tions are supplied at considerably higher 
prices than the greases meeting the old com- 
position specifications. Despite this higher 
unit price, lubrication with these superior 
lubricants may be more economical than 
with ordinary lubricants. 

Chassis lubrication of a passenger auto- 
mobile or light truck may be used as a dem- 
onstration. Lubrication for such a vehicle at 
1000-mile intervals for an estimated 15,000 
miles per year would cost $16.20 per annum, 
with labor at one dollar per lubrication and 
grease at eight cents per pound. We have 
found that chassis lubrication with the me- 
dium grade of grease supplied under Navy 
Aeronautical Specification M-372" re- 
quired at only 7000- to 8000-mile intervals. 
This grease is heavier in consistency than 


ordinary chassis lubricants so that the labor 
cost of lubrication with it is greater than 
with ordinary semifluid chassis lubricants. 
Even if the labor cost were twice as great, 
(two dollars per lubrication), the annual 
cost would be only four dollars, and the 
grease could cost as much as seventy cents 
per pound and still provide lubrication for 
one-third the cost of ordinary lubrication. 


In the applications for which perform- 
ance specifications were developed, monetary 
considerations are relatively unimportant. 
Less than | lb. of grease will be required 
for all control bearings of a large bomber 
or transport plane. The primary considera- 
tion is not whether the pound of grease 
costs ten cents or ten dollars but whether 
it will provide satisfactory lubrication under 
all service conditions or will freeze and make 
the controls inoperable at high altitudes and 
low temperatures thus hazarding the entire 
plane with its more precious crew and mis- 
sion. 


SUMMARY 


The purpose of performance specifications 
is to obtain the most satisfactory and eco- 
nomical grease for each application regard- 
less of the materials or method used in its 
manufacture. They should free the manu- 
facturer from arbitrary restrictions in his 
choice of method and materials, simultane- 
ously opening to him the opportunity for 
recognition of truly superior products. The 
beginning which has been made offers prom- 
ise of universal use to the mutual advantage 
of both producers and consumers of grease. 
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Car Manufacturers’ Recommendations® 


LusricaTiING UNDERDRIVE TRANSMISSIONS 
ON CHRYSLER AND De Soto 


Optional Recommendations Established 


The Chrysler Corporation has released op- 
tional recommendations for the Chrysler 
Vacamatic Underdrive and De Soto Sim- 
plimatic Underdrive Transmissions. These 
recommendations, as they will appear in 
1942 Chrysler Six, Chrysler Eight, and 
De Soto instruction books, and which are 
retroactive for the underdrive units on 1941 
Chrysler Six and De Soto, are as follows: 

Check transmission lubricant level every 
2,000 miles. It should be kept up to the 
filler hole in the side of the transmission 
case. 

Drain every 15,000 miles or twice yearly 
(seasonal), whichever drainage period occurs 
first. During the first 15,000 miles, how- 
ever, the original lubricant in the transmis- 
sion when the car is delivered should be 
used, regardless of climatic conditions. If 
necessary to add lubricant during this mile- 
age period, use the preferred lubricant rec- 
ommended below or, if desired, the optional 
lubricants may be used according to climatic 
conditions or the season of the year. 

When the speedometer registers 15,000 
miles the transmission should be drained, 
washed out with a good flushing oil (not 
kerosine), and refilled with new lubricant, 
according to the following recommendations. 
Lubricant changes should then be made un- 
der normal conditions every 15,000 miles 
or twice yearly—whichever drainage period 
occurs first. 

Preferred Lubricant (All Seasons) 

A highly refined mineral oil of the vis- 
cosity range of No. 20W engine oil, with 
which has been compounded 10% of sul- 
phur saponifiable base. The pour point of 
this blend should be below the lowest antici- 
pated atmospheric temperature. 

Optional Recommendations 

For atmospheric temperatures above plus 
32° F. SAE 30 engine oil-quality grade. 

For atmospheric temperatures below plus 
32° F. No. 20W engine oil-quality grade. 

The pour point of this oil should be be- 
low the lowest anticipated atmospheric tem- 
perature. 

It is recommended that Hypoid Gear Lu- 
bricants not be used in the Vacamatic or 
Simplimatic Underdrive Transmission. 

The interpretation of these optional rec- 
ommendations means that No. 20W engine 
oil may be used as a general winter lubri- 


cant. 
Should atmospheric temperatures _ rise 


above plus 32° F., however, a change of 
lubricant is not necessary until the next mile- 
age or seasonal change. No. 20W oil may 
be used with safety for all normal driving 
conditions, even though the winter season is 
mild and the atmospheric temperatures ab- 
normally high for winter. 

SAE 30 oil may also be used in the trans- 
mission during the winter months in trop- 
ical climates or where winter conditions are 
mild. Therefore, unless the temperature dur- 
ing the winter months should fall consider- 
ably below plus 32° F., a change may not 
be necessary until the next mileage period. 


Dralninc ENncine on Hypra-Matic 
Cars 


One or two cases have recently been re- 
ported of filling station attendants partially 
draining the Hydra-Matic Drive on 41- 
Series Cadillac cars at the same time they 
were draining the engine oil. 

This mistake is evidently due to the simi- 
larity in appearance between the engine oil 
drain plug and the rear drain plug on the 
Hydra-Matic Drive, although there should 
be no confusion, as the Hydra-Matic plug 
is in a location similar to that of a conven- 
tional transmission drain plug. 

* Copyright Chek-Chart, Inc. Reproduction forbidden. 
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